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Abstract
Objective. The aim of the study was to identify the main aspects concerning appropri-
ateness and efficacy of Spa therapy for musculoskeletal pathologies.
Methods. A committee of 8 experts from Italian universities, public hospitals, territorial 
services, research institutes and patient associations was set up. Clinicians from Italian 
medical centers specialized in rheumatology, rehabilitation and thermal medicine took 
part in a Delphi process aimed at obtaining consensus statements among the partici-
pants. 
Results. Large consensus was obtained for statements grouped under the following main 
themes: treatment indications; choice of treatment modality and treatment efficacy. 
Conclusions. The experts developed a number of consensus statements which may be 
used as a practical reference to guide the choice of physicians to treat musculoskeletal 
diseases with Spa therapy. 
INTRODUCTION
The use of natural, thermal water to treat disease is 
probably as old as mankind. With the term of Spa thera-
py it is usually intended a multifaceted and multimodal 
treatment that uses mineral water taken directly from a 
natural source and delivered rapidly to the point of use 
by means of showers, baths, pools, and mists. The water 
can be used itself and can also be combined with vari-
ous types of clay, and then applied to the skin as muds, 
peloids or cataplasms. Finally, the mineral water can 
serve as a vector for massage, as with massage jets [1]. 
Clinical applications of Spa therapy include, but are not 
limited to, musculoskeletal diseases, lymphology, pneu-
mology and dermatology. Despite their long history and 
popularity, Spa therapy is still a subject of debate and its 
role in modern medicine is still not clear [2].
Spa therapy for osteoarthritis (OA) has been the ob-
ject of clinical researches for years [3-6]. In particular, 
a Cochrane review [7] has established “Silver level” evi-
dence regarding the beneficial effects of mineral baths 
compared to no treatment in OA. No clear effects have 
been found as regards all other balneological treat-
ments. However, because of the poor methodological 
quality of the studies, in particular the lack of adequate 
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methods of statistical data analysis and presentation 
of results, the Authors claimed that the “positive re-
sults” found had to be viewed with caution [7]. One 
large multicenter trial conducted in France on 451 pa-
tients with knee osteoarthritis, reported positive effects 
of the bath therapy on pain, stiffness and overall well-
being, especially when associated with physical and/or 
pharmacological therapy, which are maintained over a 
6-month follow-up [8]. In a meta-analysis of random-
ized controlled trials, Pittler and colleagues [9] found 
that Spa therapy and balneotherapy may be effective 
for treating patients with low back pain, with beneficial 
effects on pain when compared to both waiting lists and 
control groups. They also reported, however, about the 
need for rigorous large-scale trials to confirm the results 
of their systematic review.
Spa therapy has also been widely used for rheuma-
tologic conditions. In fibromyalgia patients, Spa ther-
apy is associated with positive effects on pain, general 
health status and tender-point count [10]. A systematic 
review founded that Spa therapy may represent a safe 
and effective complementary treatment to pharmaco-
logic therapy in fibromyalgia, with positive effects on 
mood and depressive state [11].
A recent Cochrane review assessed the efficacy of 
Spa therapy in rheumatoid arthritis [12, 13]. Accord-
ing to the Authors, the low-quality of the studies does 
not allow to take evidences about the efficacy of Spa 
therapy, nor that some component of Spa therapy can 
be more effective than others.
Despite a thousand-year use of Spa therapy, there-
fore, it is evident that the scientific community is not 
yet able to express a unique opinion about the good-
ness or otherwise of this type of treatment. Particularly, 
data about safety, clear clinical indications, as well as 
about the possible association with other treatments, 
i.e. rehabilitative treatment, are often lacking. For all 
these reasons, it is crucial that the clinical issues about 
indications to Spa therapy be defined on the basis of 
experiences shared by clinicians who have a high level 
of expertise in the field of Spa therapy. This would be 
particularly true in Italy, where there are about 340 cer-
tified centers, scattered throughout the country [14].
The Delphi method is a process designed to reach 
a consensus and develop group decisions in health re-
search [15]. The basic principles of the Delphi method 
are anonymity (experts work independently of each oth-
er), controlled feedback (experts are asked to judge the 
opinion expressed in previous rounds, presented in sta-
tistical form) and a statistical group response leading to 
a collective view expressed in statistical form [16, 17]. 
To the best of our knowledge, a consensus method 
between experts has not previously been applied to the 
clinical aspects and management of Spa therapy for 
musculoskeletal diseases in daily practice. 
The aim of the present study was, therefore, to gath-
er, by using the Delphi method, the opinions of a group 
of Italian clinicians who represent different scientific 
societies, are involved in the management of patients 
affected by musculoskeletal diseases and have a high 
level of expertise in Spa therapies. Our goal was to iden-
tify the main aspects involved in patient selection, the 
choice of therapeutic agents and the safety profile for 
muscle-skeletal diseases, to obtain opinion-based rec-
ommendations to be used in daily clinical practice. 
MATERIALS AND METHODS
The Delphi method was used to conduct this con-
sensus initiative, promoted by the Italian Foundation 
on Thermal Research (FORST). A committee of 8 ex-
perts from Italian universities, public hospitals, territo-
rial services, research institutes and patient associations 
was set up. A panel composed of a university physiat-
rist (VS), a physiatrist representing the Italian Society 
of Physical Medicine and Rehabilitation (SIMFER) 
(SM), an orthopedist representing the Italian Society 
of Orthopedics and Traumatology (CR), a geriatrist 
representing the Italian Society of Gerontology (FR), a 
general practitioner representing the Italian Society of 
General Medicine (OB), a representative of the FORST 
(MV), an expert in pharmaco-economics (NQ), and a 
representative of a patient association (UV) formed the 
Consensus Board. The Consensus Board reviewed the 
literature and, on the basis of the actual indication to 
Spa therapy in Italy for musculoskeletal disorders, as 
formulated by the Italian Ministry of Health, developed 
the first-round questionnaire (Q1). Technical support 
regarding the questionnaire design, data analysis and 
interpretation of the results was provided by two public 
health researchers and three university researchers who 
attended the meetings held by the Consensus Board. 
Q1 was submitted to a group of Italian physicians, 
experts in Spa therapy for musculoskeletal disorders, 
who were selected from among the largest Italian medi-
cal centers specialized in Spa therapy, by means of a 
non-probability sampling method. The experts received 
an email in which the rationale and the aims of the re-
search were explained. The email sent to each physician 
contained a strictly personal link to Q1 that allowed 
the questionnaire to be filled in online. Three reminder 
emails were sent to each expert in the 30-day period 
within which the Q1 had to be returned. 
The Q1 was composed of 32 questions and was di-
vided in two parts: characteristics of the center in which 
the experts work, professional skills and expertise (part 
I); treatment of patients affected by musculoskeletal 
disorders (part II). The Delphi method was only applied 
to questions in part II, in which a 9-point Likert scale, 
graded “1” (strongly disagree) to “9” (completely agree), 
was used to assess the extent to which the experts 
agreed or disagreed. In order to determine the consen-
sus level, the answers to each question were grouped 
into three tertiles according to the Likert-scale scores 
(1-2-3: disagreement; 4-5-6: neutral; 7-8-9: agreement). 
For the purposes of this study, we considered the con-
sensus level as good (a recommendation can be made), 
for both “agreement” and “disagreement”, when ≥ 75% 
of the experts agreed or disagreed. When the neutral 
answers were ≥ 75%, the Consensus Board deemed it 
impossible to make a specific recommendation on that 
item. When the consensus level was low (i.e. none of 
the tertiles attained 60% of answers), the expert opin-
ions were considered to be too dissimilar and a shared 
recommendation was not made. All the items in which 
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consensus was weak (i.e. 60-74% of answers) were in-
cluded again in a second-round questionnaire (Q2) to 
those physicians who completed Q1. The results yielded 
by Q2 were analyzed in the same way as those yielded 
by Q1. The final analysis was followed by a board meet-
ing held to discuss the results and to announce the final 
recommendations by the Consensus Board (Figure 1). 
RESULTS
Q1 was sent to 59 experts, all of whom returned the 
questionnaire. Sixteen of these experts have declared 
not to use Spa treatments for musculoskeletal disor-
ders, and were, therefore excluded by the analysis. Both 
the descriptive and the Delphi analyses were, therefore, 
conducted on 43 complete questionnaires. Q2 was sent 
to the 43 responders of the first round. Twenty-nine of 
43 questionnaires were filled in and returned (Q2 re-
sponse rate: 67.4%). 
The 43 experts who responded to Q1 comprised 20 
(46.5%) thermal medicine specialists, 8 (18.6%) phys-
iatrists, 5 (11.6%) rheumatologists, and 10 (23.2%) 
categorized as “other”, including 1 cardiologist, 1 ge-
riatrist, 1 pharmacologist, 1 pulmonologist and 6 who 
did not list any post-graduate qualification. Thirty-one 
(72.1%) experts had more than 10 years of experience 
in musculoskeletal disorders treatment, and 20 of them 
(64.5%) stated that they directly followed at least 50 
patients each month. More than one quarter of the re-
sponders reported that in 2015 they had prescribed Spa 
therapies to 400 to 2000 patients. 
By analyzing data from both questionnaires, the 
Board identified those statements that attained a wide 
consensus (more than 75%), which led to the definition 
of the recommendations (Tables 1 and 2). 
DISCUSSION
Thermal therapies, also called Spa therapies, are 
widely used in the field of musculoskeletal pathologies 
Group of experts’ formation
Email invitations: 59 sent
(59 returned) 
Questionnaire design 
Literature review by Consensus Board
(171 items in three categories: treatment 
indications; choice of treatment modality 
and treatment ecacy); general info
Questionnaire round 1
Response 43/59 experts, analysis of ratings and agreement 
(threshold for consensus > 75%) 
Questionnaire round 2
Based on the rst questionnaire. Items on which consensus was reached or < 60% 
were not repeated. Response 29/43 experts, analysis of ratings and agreement, 
identifying items for consensus meeting  
Consensus Board meeting 
Sapienza University, Rome, October 2016 consensus reached on all items
Final approval
Summary of questionnaires, meeting conclusions and consensus sent to all 
Consensus Board members for nal approval 
Kick o Consensus Board
26 February 2016 
Sapienza University, Rome
Figure 1
Flow chart of the consensus process.
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Table 1
Summary of recommendations in which a consensus was reached for agreement
Recommendations (%)
Spa therapies are useful in patients with hip OA 84
Spa therapies are useful in patients with knee OA 88
Spa therapies are useful in patients with shoulder OA 75
Spa therapies are useful in patients with ankle OA 81
Spa therapies are useful in patients with spine OA 84
Spa therapies are useful in the rehabilitation after orthopedic surgery of the shoulder 82
Spa therapies are useful in the rehabilitation after orthopedic surgery of the knee 81
Spa therapies are useful in the rehabilitation after orthopedic surgery of the hip 79
Spa therapies are useful in the rehabilitation after orthopedic surgery of the ankle 77
Spa therapies are useful in the rehabilitation after orthopedic surgery of the spine* 76
Spa therapies  are useful in patients with overuse pathologies of the knee 75
Hydrotherapy in thermal water is useful for OA 93
Hydrotherapy in thermal water is useful for rheumatologic diseases with articular involvement 89
Hydrotherapy in thermal water is useful  in the rehabilitation after orthopedic surgery 86
Hydrotherapy in thermal water is useful in patients with degenerative/overuse peri-articular pathologies (tendinopathies, 
bursitis)
79
Hydrotherapy in thermal water is useful in sub-acute/chronic post-traumatic  rehabilitation 79
Hydrotherapy in thermal water is useful for extra-articular rheumatologic diseases* 76
Mud-bath therapy is useful for OA 91
Mud-bath therapy is useful for rheumatologic diseases with articular involvement 79
Bath therapy is useful for OA 84
Bath therapy is useful in the rehabilitation after orthopedic surgery* 76
Peloid-therapy are useful for OA
The high safety profile is an important factor for the choice of Spa therapies 96
Long term results are important factors for the choice of Spa therapies 84
Possibility of integration with pharmacological/ non pharmacological is an important factor for the choice of Spa therapies 81
EBM is an important factor for the choice of Spa therapies 77
Costs determine the lack of use of Spa therapies* 83
Poor knowledge by medical doctors determines the lack of use of Spa therapies 79
Spa therapies are effective on symptoms relief (pain; quality of life) in patients with musculoskeletal diseases 93
Spa therapies are effective to control objective signs (range of motion; radiological, immunological and inflammatory 
parameters) in patients with musculoskeletal diseases
79
Spa therapies are effective to reduce systemic NSAIDs/analgesic drugs consumption 86
Association between rehabilitation and Spa therapies in the same setting is considered useful 77
Rehabilitation performed in a Spa environment is helpful to reduce the physiological consequences of disease and relative 
treatment
89
*Recommendations derived from Q2. OA: Osteoarthritis; NSAIDs: Non-steroidal anti-inflammatory drugs.
Table 2
Summary of recommendations in which a consensus was reached for disagreement
Recommendations (%)
Spa therapies are useful in patients with acute rheumatoid arthritis  93
Spa therapies are useful in patients with acute crystal deposits arthritis  84
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and pain management [4, 18, 19]. However, method-
ological issues, as well as the fact that Spa therapies are 
multifaceted and multimodal, has led to unclear rec-
ommendations in clinical practice. The present Delphi 
survey, therefore, has been designed in order to collect 
the opinion of Italian clinicians expert in the field of 
thermal medicine and musculoskeletal disorders.
Treatment indications
According to our results, Spa therapy is considered 
useful in a wide range of pathologies. Particularly, the 
panel of experts agreed that Spa therapy is a good ther-
apeutic option for patients with OA of hip, knee, shoul-
der, ankle and spine. 
OA represents the most frequent arthropathy. Studies 
showed that Spa therapy may be useful in generalized 
OA [20, 21], which can be probably considered as the 
most common form of OA. Despite patients may refer 
to health services for single-joint symptoms, in fact, the 
common observation is that the OA is usually observ-
able also in the other joints. From this point of view, it 
is relevant how the perception of effectiveness of Spa 
therapies for OA has been high for all the joints usually 
affected by OA. We might speculate that a patient with 
generalized OA, therefore, could have benefit from Spa 
therapies which are usually systemic. 
Despite the exact mechanism by which Spa therapy 
acts on musculoskeletal diseases is still not fully un-
derstood, recent evidences suggest that a possible role 
might be found in the reduction of serum levels of adi-
ponectin and resistin [22], two cytokines secreted by 
adipose cells, that play a role in the pathophysiology 
of OA. 
Furthermore, the effect of temperature of thermal 
baths should also be considered [23], as well as an in-
crease in serum levels of corticosteroids and catechol-
amines [24] and a reduction in circulation levels of 
TNF-α and IL-1β [25]. 
Spa therapy is also considered as useful in the reha-
bilitation after orthopedic surgery of several districts, 
including hip, knee, ankle, shoulder and spine. This 
point is of particular importance, because it introduce 
a relative new model of care for those conditions de-
termining a transient disability, including aftereffects of 
orthopedic surgery, that need, therefore, for a period 
of more or less prolonged hospital stay. Obviously, it 
could only mean that the same physical and rehabili-
tation therapies delivered in a “non-thermal” context, 
might be delivered in a Spa resort, thereby providing a 
combination effect of the two approaches. 
It is interesting that the experts agreed that rehabili-
tation performed in a Spa environment can be helpful 
to reduce the physiological consequences of disease 
and relative treatment. After orthopedic trauma and/or 
surgery, in fact, patients commonly experience a series 
of disorders interfering with functional gains, including 
post-traumatic stress syndrome, depression, and anxi-
ety [26]. Rehabilitation performed in a more “ecologic” 
and “pleasant” setting, like Spa environment, can help 
trauma patients navigate their short-term recovery, 
promoting holistic approaches, coping skills, mindful-
ness, peer visitation, and educational resources. Indeed, 
Spa therapy has been considered a helpful measure for 
treating the symptoms of a different stressful condition, 
like occupational burnout [27]. 
The fact that Spa resorts can be viewed more ex-
tensively than in the past in the modern era of health 
promotion can also be viewed considering recent ex-
periences in the framework of the European Innova-
tion Partnership on Active and Healthy Ageing (EIP 
on AHA), like the Balaruc-MACVIA-LR® approach, 
which promote a combination of balneotherapy, educa-
tion and physical therapies in a Spa environment, as a 
health promotion strategy for active and healthy ageing 
[28].
The experts of the present survey agreed that in pa-
tients with acute rheumatoid arthritis and acute crystal 
deposits arthritis Spa therapies should not be indicated, 
reflecting the general consideration not to treat rheu-
matologic condition in the acute inflammatory phase 
of disease. 
Choice of treatment modality
According to our experts, several factors can contrib-
ute to the choice of Spa therapies for musculoskeletal 
disorders. In keeping with the percentage of answers, 
the high safety profile of Spa therapies seems to be 
the most important factor. It should be note that Spa 
therapies are generally considered safe. Among ad-
verse events reported, respiratory tract infections were 
the most common (8%), followed by mild neurological 
disorders (6%), pain exacerbation (5%), skin diseases 
(2%), falls (1%) urinary tract infections (< 1%), cardio-
vascular disorders, and erysipelas (0.005%) [1].
As the most part of musculoskeletal disorders that 
refers to Spa therapies are chronic, maintaining clinical 
results in the long term is important, as well as the pos-
sibility of integration with other pharmacological and 
non-pharmacological therapies. 
According to the experts, the lack of use of Spa 
therapy in musculoskeletal disorders is mainly due to 
two factors: costs and poor knowledge by medical doc-
tors. As for the costs, it should be noted that a survey 
conducted in 297 certified Italian Spa centers demon-
strated the health promoting value of Spa therapies in 
several clinical condition, including but not limited to 
musculoskeletal diseases, pointing out how disease-
appropriate Spa treatments were followed by a reduc-
tion in the need of subsequent health interventions 
[14]. This would further confirm previous data about 
the cost-effectiveness of Spa therapy in OA patients 
[29]. The level of scientific evidence about Spa therapy 
represents another issue to consider, on the basis of the 
results of the present survey. This statement reinforces 
the need for good quality randomized controlled trials, 
to demonstrate the effectiveness of Spa therapies in the 
treatment of musculoskeletal disorders
Treatment efficacy
Experts are in agreement that the Spa therapies are 
effective in controlling the symptoms and objective 
signs of disease in patients with musculoskeletal disor-
ders, as well as in ensuring a decrease in the recruitment 
of NSAIDs and analgesics.
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Spa therapy comprises multiple modalities, which can 
differently act on pathologic status of patients. For this 
reason, it was interesting in the present survey, to try to 
differentiate the general treatment effects to those of 
any single modality. 
According to our experts, hydrotherapy in thermal 
water is considered useful for the following conditions: 
OA, articular and extra-articular rheumatologic dis-
eases, degenerative/overuse periarticular pathologies 
(tendinopathies, bursitis), as well as in the rehabilita-
tion after orthopedic surgery and in sub-acute/chronic 
post-traumatic rehabilitation.
A part from the role of mineral water in the treat-
ment of OA [5], a recent systematic review found that 
aquatic exercise have small, short-term, and clinically 
relevant effects on patient-reported pain, disability, and 
quality of life in people with knee and hip OA [30]. 
From this point of view, it can be viewed positively the 
association between a typical thermal medicine modal-
ity and a rehabilitation treatment.
Further indications on the role of Spa therapies for OA 
come from the agreement about the usefulness of mud-
bath therapy and peloids-therapy in this condition. 
CONCLUSIONS AND LIMITS
The present results are based on a Delphi method-
based survey, and thus reflect the current opinion of 
a sample of doctors with a high level of expertise who 
work in the field of Spa therapies for musculoskeletal 
diseases in Italy. However, in order to be rigorous in the 
interpretation of our results, we decided to put a high 
cut-off for both agreement and disagreement (75% of 
answers). Delphi method has strengths and limitations, 
anyway, that should be considered when interpreting 
results. A major strength of this method is that the 
people taking part bring a wide range of expertise and 
experience to the decision-making process. One limita-
tion is the choice of an appropriate panel of physicians, 
which should ideally include a wide range of experi-
ences relevant to the question being addressed. From 
this point of view, we cannot exclude, for example, that 
some disagreement may have resulted from lack of spe-
cific knowledge/ experience. 
In conclusion, this Delphi method-based survey has 
highlighted several consensus statements that may 
prove useful as a reference for the management of pa-
tients with musculoskeletal diseases by means of Spa 
therapies. 
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